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71) We, Norton Vjjlliers Limited, 
a British Company of Marston Road, Wol- 
verhamptoft in the County of Stafford, do 
hereby declare the invention, for which we 
5 pray that a patent may be granted to us. 
and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement: — 
This Inventbn relates to chain driven 

10 vehicles and is particularly applicable to 
motor cycles. The mvention concerns the 
mounting of a power unit in the frame of a 
loop or chain driven vehicle and provides 
several modifications of the arrangement 

15 described in our Complete Specification 
No. 1219,896. 

According to one aspect of the invention 
we provide a vehicle comprising a frame: a 
power unit movably mounted on the frame 

20 but having a neutral position relative 
thereto; a fork pivotally mounted on the 
power unit; a driving wheel rotatably 
mounted in the fork; a driving loop in- 
terconnecting the driving wheel and 

25 the power unit; and three mountings be- 
tween the power imit and the frame; the 
mountings being located lespectively at the 
apices of a triangle lying in a plane per- 
p^icular to the axis of rotation of the 

30 drivius wheel, each of the mountings com- 
prising a first rigid mounting element fixed 
to the power unit and a second rigid 
mounting element fixed to- the frame, each 
element providing two oppositely directed 

35 faces, the faces of the element of each 
mounting being arranged in two pairs, each 
pair comprising one face from each 
element with the faces of each pair facmg 
one another, and a mass of resilient mate- 

40 rial interposed between and secured to 
each pair of faces; the mountings con- 
trolling movement of the power unit re- 
lative to the frame so that the permitted 
amplitude of such movement in first direc- 

45 tion radial to tlie axis is a number of times 
[Price 25p] 



greater than the permitted amplitude of 
such movement in second directions paral- 
lel to said axis. 

Preferably the resilient material which is 
interposed between the faces is arranged so 50 
that the material is in shear during relative 
movement between the power unit and the 
frame in said first diiections but is in com- 
pression during relative movement in said 
second directions. 55 

Preferably, the faces lie in planes normal 
to the axis. Each mounting may comprise 
several pairs of faces with a mass of re- 
silient material between and secured to the 
faces of each pair of adjacent faces. Each 60 
mass may be pre-loaded so as to be com- 
pressed in said second directions which in- 
crease the compliance and thus the per- 
mitted amplitude of movement in said first 
directions and reduces the compliance and S5 
thus the permitted amplitude of movement 
in said second directions. 

According to another aspect erf the in- 
vention we provide a vehicle comprising a 
frame; a power unit movably mounted on 70 
the frame but having a neutral position re- 
lative thereto; a fork jpivotally mounted on 
the power unit; a driving wheel rotatably 
mounted in the fork; a driving loop in- 
teiiconuecting the driving wheel and the 75 
power unit; and three mountings between 
the power unit and the frame: the mount- 
ings being located respectively at the apices 
of a triangle lying m a plane perpendicular 
to the axis of rotation of the driving wheel. 80 
each of the mountings comprising a first 
mounting element in the form of a tubular 
assembly having oppositely directed faces 
at the end thereof and fixed to one of the 
power units and the frame; a second rigid 85 
mounting element in tlie form of a shaft 
passing through said tubular assembly and 
carrying abutment plates at the ends 
thereof, which plates provide oppositely 
directed faces, fixed to the other of the 90 
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power units and the frame, the faces of the 
elements of each mounting being arranged 
in two pairs, each pair comprising one face 
from each element with the faces of each 
5 pair facing one another, and a thrust mem- 
ber of bearing material interposed between 
each pair of faces; each mounting in- 
cluding a mass of resilient material in the 
form of bush means within the tubular as- 

10 sembly and surrounding the shaft, the 
mountings controlling movement of the 
power unit relative to the frame so that 
the permitted amplitude of such movement 
in first directions radial to the axis is con- 

15 trolled by deformation of the resilient 
material and is a number of times greater 
than the permitted amplitude of such 
movement in second directions parallel to 
the said axis which latter amplitude is con- 

20 trolled by said bearing materiaL 

We have found that if the mountinss at 
the apices of the triangle are of the form 
set forth above then a useful monntins is 
obtained. 

25 According to a third aspect of the in- 
vention, we provide a vehicle comprising a- 
frame, a power unit raovably mounted on 
the frame but having a neutral position re- 
lative thereto; a fork pivotally moimted on 

30 the power unit; a driving wheel rotataMy 
mounted in the fork; a <&iving loop inter- 
cormecfing the driving wheel and the power 
unit; and three mountings between the 
wwer unit and the frame; the mountings 

35 being located respectively at the apices of 
a triangle lying in a plane perpendicular to 
the axis of rotation of the driving wheel, 
each of the moontiiigs comprising a first 
rigid mounting element fixed to ffie power 

40 unit and a second rigid mounting element 
fixed to the frame; each element of one of 
the motmtings providing two oppositely 
directed faces, the faces of the elements of 
such mounting being arranged in two pairs. 

45 each pair comprising one face from each 
element with the faces of each pair facing 
one another, and a thrust member of bear- 
i^g material interposed between each pair 
of faces; each mounting of the other two 

50 mountings including a mass of resilient 
material mterposed between the elements; 
the mountings controlling movement of the 
power unit relative to the frame so that 
the permitted amplitude of such movement 

55 m first directions radial to the axis is con- 
trolled by deformation of the resilient 
material and is a number of times greater 
than the permitted amplitude of such 
movement in second directions parallel to 

60 said axis which latter amplitude is at least 
partly controlled by said bearing material. 

Thus we have found that it is in many 
cases sufficient if the power tmit is sup- 
ported from the frame at two positions at 

65 the ajMces of said triangle while a guide is 



provided at the third apex (i.e. said one 
mounting) which prevents the power unit 
twisting relative to said axes, i.e. guides the 
power unit for movement perpendicular to 
said axis but does not resiliently support it 70 

The elements of each said other mount- 
ing may have generally parallel faces be- 
tween wliich is interposed the mass of re- 
silient material which is bonded to the 
faces. Alternatively, the elements of each 75 
said other mountmg may present con- 
centric, spaced apart faces with the re- 
silient material interposed between said 
faces. In a further arrangement one of the 
said other mountings may be such as to 80 
provide parallel faces between and to 
which said mass of resilient material is in- 
terposed and bonded and the other of said 
mountings may have concentric spaced 
apart faces between which said mass of re- 85 
silient material is interposed. 

The mounting which merely provides 
said guide can be of any of the apices of 
the triangle but is preferably located at the 
apex nearest to the driven wheel. 90 

According to a fourth aspect of the in- 
ventioa, we provide a vehicle comprismg a 
frame; a power unit movably mounted on 
the frame but having a neutral position re- 
lative thereto; a fork pivotally mounted on 95 
the power unit; a drivmg wheel rotatably 
mounted in the fork; a driving loop in- 
terconnecting the driving wheel and the 
power unit; and three mountings between 
the power unit and the frame; the mount- lOO 
ings being located respectively at the apices 
of a triangle lying in a plane perpendicular 
to the axis of rotation of the driving wheel, 
and being arranged at parts of the frame 
which are rigidly interconnected as 105 
hereinafter defined, the mountings con- 
trolling movement of the power unit re- ' 
lative to the frame so that the permitted 
amplitude of such movement in first direc- 
tions radial to the axis is a number of 110 
times greater than the permitted amplitude 
of such movement in second directions 
parallel to said axis. 

All three mountings may support the 
power unit or two of the mountings may 115 
support the pov/er unit while the third 
merely provides a guide for movement of 
the power unit relative to the frame m said 
first direotions. 

When we say that said parts are "rigidly 120- 
interconnected" we mean that the parts 
are either: — 

1. On a rigid frame backbone or sup- 
ported by substantially straight, triangulated 
links secured to the backbone, or 125 

2. On a sheet metal frame so con- 
structed that the apices are prevented from 
moving relative to each other in said plane. 

It has been c<»nmon in the past to have 
bent tabes in a tubular motor cyde frame 130 
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and to have at least one of the power unit 
mountings supported from said bent tubes. 
We have found that such bent tubes tend 
to deflect under extreme loads and as a 
5 result there can be a disadvantageous ef- 
fect on the motor cycle handling, particula- 
rly where the swinging fork is pivotally 
mounted on the power unit. The power 
unit may twist about a vertical axis and 

10 thus allow the driven wheel to twist about 
said axis thus affecting the handling 
characteristics. 

In one arrangement according to this as- 
pect of the invention, two of the mountings 

15 arc located adjacent opposite ends of a 
rigid frame backbone or of an upper part 
of the frame and a link depends from one 
of these mountings to the lower part of the 
power unit to which the link is rigidly at- 

20 tached. 

Each of the mountings may resiliently 
support the power unit and may be of 
either of the types mentioned above i.e. 
mountings having elements which provide 

_25 flat faces between which a mass of resilient 
material is interposed and to which faces 
the material is bonded or mountings in 
which the elements provide concentric sur- 
faces between which the mass of resilient 

30 material is interposed. Alternatively, two of 
the mountings may resiliently support the 
engine and the third comprise a guide as 
described above. In this arrangement, the 
guide may conveniently be a mounting 

35 from whidi the link depends to the lower 
part of the power unit. It is not necessary 
that the mountings which resiliently sup- 
port the power unit in the frame be all of 
the same construction, some can be of the 

40 type having parallel faces and some of the 
type having concentric faces. 

The invention will now be described in 
detail by way of example with reference to 
the accompanying drawings in which: — 

45 FIGURE 1 is a perspective view of a 
motor cydfi constituting a first embodiment 
of the invention; 

FIGURE 2 is a cross-section through a 
first form of mounting for the power unit 

50 of the motor cycle of Figure 1; 

FIGURE 3 is a section through a 
second form of mounting unit for a power 
unit of the motor cycle of Figure 1; 
FIGURE 4 is a partial section througji a 

.55 third type of mounting for the power unit 
of the motor cycle of Figure 1; 

FIGURE 5 is a sectional view through a 
fourth type of mounting for the power unit 
of the motor cycle of Figure 1 ; 

■60 Figure 6 is a perspective view of a 
motor cycle constituting a second em- 
bodiment of tlie invention; and 

FIGURE 7 is a perspective view of a 
fifth type of mounting for the power imit 

65 of the motor cycle of Figure 1 or Figure 6. 



Referring now to Figure 1 this shows a 
motor cycle having a frame indicated gen- 
erally at 10. The frame is in many respects 
similar to that described in Complete 
Specification No. 1.219.753. The main dif- 70 
ference between the frame shown in Figure 
1 and that described in the above men- 
tioned complete specification is that the 
tubes which were provided in the previous 
arrangement to support the engine have 75 
been dispensed with and the engine is sup- 
porated solely from the rigid, triangulated 
frame. 

It has been common in the past to have 
bent tubes in a tubular motor cycle frame go 
and to have at least one of the power unit 
mountings supported from said bent tubes 
as described in said specification. We have 
found, however, that such bent tubes tend 
to deflect under extreme loads and as a 
result there can be a disadvantageous ef- 
fect on the motor cycle handling, particula- 
rly where the swinging fork which carries 
the rear road wheel is pivotally mounted 
on the power unit. The power unit may 90 
twist about a vertical axis and thus allow 
the driven wheel to twist about said axis 
thus affecting handling characteristics. As 
will be described in detail below, the 
power unit of the present invention is 95 
preferably mounted directly from the rigid 
part of the frame and thus does not lely 
for its location on any bent tubes. 

The frame shown in Figure 1 comprises 
a backbone 11 having a support 12 at its lOO 
front end which pivotally support the front 
fork 13 in which is mounted the front road 
wheel 14. Secured to the backbone 11 app- 
roximately half way along the backbone 
are two straiglht tubes 15 which at their 105 
upper ends are rigidly secured to the back- 
bone through bent porttons 16 and gussets 
17. It will be seen that the tubes are 
straight up to the gussets 17 and are thus 
rigidly connected to the backbone 11 and 110 
cannot move relative thereto. 

There is a second pair of tubes at the 
rear end of the backbone of which one 
tube 18 is shown iand is gusseted at its 
upper end at 19 to the backbone and is US 
thus rigidly secured to the backbone. On 
each side of the frame, the tubes IS and 
18 are joined at a junction 20. It will be 
appreciated, therefore that the backbone 11 
and the tubes 15 and 18 form a rigid 120 
triangulated structure from which the 
power unit may be supported and that 
there is no danger of this frame unit de- 
flectmg under extreme load because of its 
triangulated construction. Further details of 125 
the precise construction of the frame can 
be obtained from Complete Specification 
No. 1,219.753. 

A power unit for the motor cycle is in- 
dicated generally at 21 and in the example 130 
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shown comprises a unitary engine and 
gearbox, the engine having a cylinder bloclc 
22 carrying a carbureLtor 23 and an ex- 
haust pipe 24. The rear road or driving 
5 wheel is indicated at 25 and is rotatably 
mounted about an axis 26 in a fork 27 
which is pivotally mounted at 28 to the 
power unit 21. The wheel 25 is drivingly 
connected with the power unit througli a 

10 chain 29 but this chain could be replaced 
by some other form of driving loop such 
as an internally toothed belt. Conventional 
springing means 30 are interposed between 
the fork 27 and the frame 10. 

15 The power unit is mounted on the frame 
by three mountings indicated at 31, 32 and 
33 respectively. These mountings are 
located at the apices of a triangle lying in 
a plane perpendicular to the rotary axis 26 

20 of tlie driving wheel 25. The mounting 33 
is connected to the power unit through a 
rigid Hnk 34 which is at its lower end rigi- 
dly connected to the power unit. By the 
use of such a link, both of the mountings 

25 31 and 33 can be anchored to the back- 
bone 1 1 while the other mountmg 32 is an- 
chored to the frame adjacent to the junc- 
tions 20 so liiat each of the three mount- 
ings is rigidly located relative to the other 

30 two mountings on the rigid frame and it 
-will be seen that no bent tubes are used to 
locate or support the engine as is described 
in said Complete Specification No. 
1.219,753. 

35 The construction of the mountings 31, 32 
and 33 wiU now be described. Referring 
now to Figure 2, this shows the mounting 
31 wWch comprises an element in the form 
of a tubular assembly 35 comprising a 

40 mounting sleeve 36 which is welded to 
plates 37 which in turn are welded to the 
•backbone 11. At its ends, the moimting 
sleeve 35 carries thrust plates 38 which 
provide outwardly directed faces 39. 

45 A bracket is secured to the cylinder 
block 22 and comprises two plates 40 be- 
tween which is secured a shaft 41. The 
shaft 41 carries thrust plates 42 and these 
thrust plates provide inwardly directed sur- 

50 faces 43. Between each pair of surfaces 39 
and 43 is interposed a washer of bearing 
material 44. Seals 45 seal the ends of the 
tubular assembly. 
Bushes 46 of resilient material are in- 

55 terposed between the shaft 41 and the 
sleeve 36 and each bush of resilient mate- 
nal is bonded to inner and outer metal 
sleeves wliich engage the shaft 41 and 
mounting sleeve 36 respectively. Two 

60 further resilient bushes 47 are provided 
surrounding the shaft and of lesser dia- 
meter than the bushes 46. It will be noted 
that the lon^tudinal axis of the shaft 41 is 
parallel to tlie .rotary axis 26 of the driving 

65 wheel 25, 



The mounting 33 shown in Figure 3 is 
similar to the mounting 31 except that it is 
shorter and does not have the resilient 
bushes such as 46 and 47. Thus the 
mounting 33 comprises plates 48 which are 70' 
welded to the backbone 11 and which 
carry a mounting sleeve 49 forming part of 
a tubular assembly 50. The tubular as- 
sembly also includes thrust plates 51 which 
have outwardly directed surfaces 52. The 75 
link 34 comprises spaced lugs 53 between 
which extends a shaft 54 carrymg nuts 55 
at its ends. The shaft 54 carries thrust 
plates 56 and these thrust plates provide 
inwardly directed faces 57. Between each 8ff 
pair of faces 52 and 57 is a washer 58 of 
bearmg material Seals 59 seal the ends of 
the mounting. 

The mountmg 32 is in all respects 
similar to the mountmg 31 and is in- S5 
terposed hetween the power unit and the 
junctions 20 of the tubes 15 and 18. 

Movement of the power unit m the 
frame in directions perpendicular to the 
rotary axis 26 is controlled by compression 90 
of the resilient bushes 46 in the mountmgs 
31 and 32 and, under extreme deflections, 
by the compression of the bushes 47. 
Movement of the power unit 21 parallel to 
the rotary axis 26 is controlled by the 
clearance between the washer 44 or 58 of 
bearing material and the faces of each op- 
posed pair of faces such as 39 and 43 for 
the mountings 31 and 32 and the faces 52 
and 57 for the mounting 33. The lOO 
movement of the power unit relative to the 
frame in directions parallel to the axis 26 
IS thus limited positively by the en- 
gagement of the faces of each opposed pair 
with the washer of bearing material be- 105' 
tween the faces of the pair. This positive 
limitation on movement of the power unit 
parallel to the axis 26, therefore, locates 
the power unit positively in this direction. 
The amplitude of the permitted movement 110 
ot the power unit from a neutral position 
in directions parallel to the axis 26 is a 
number of times less than the amplitude of 
the permitted movement from said neutral 
position in directions perpendicular to the 115 
axis, such movements perpendicular to the 
axis being controlled by the compression of 
tlie resilient bushes 46 and 47. Li other 
words the power unit can oscillate sub- 
stantially m planes perpendicular to the ISO- 
axis 26 with a relatively high amplitude 
and this does not affect the handling 
charactensbcs of the motor cycle but the 
power imit has a relatively lower permitted 
aniplitade of movement in directions paral- 125- 
lei to the axis 26 smce such movement 
does advCTsely affect the handling charac- 
teristics of the motor cycle due to. the fact 
that the driving wheel 25 is pivotally 
mounted on the power unit 21. 130- 
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In a modified arrangement, the mounting 
33 could be similar to the mounting 31 ex- 
cept that it could be shorter, in otlier 
words therewould be resilient bushes such 
5 as 46 between the shaft 54 and the mount- 
ing sleeve 50. 

Referring now to Figure 4 this shows in 
part a modification of a mounting such as 
31, The modified mounting comprises a 

10 tubular assembly indicated generally at 60 
and comprising a mounting sleeve 61 
which at its ends carries thrust plates 62, 
the thrust plates providing outwardly 
directed surfaces 63. A shaft 64 passes 

15 through the tubular assembly and carries 
thrust plates 65 having inwardly directed 
surfaces 66. The shaft is secured to the 
frame or power unit through plates 67 and 
the mounting sleeve 61 is .secured to the 

20 power unit or frame through mounting 
plates, not shown. The shaft 64 carries re- 
silient bushes 68 which operate in the 
same manner as the bushes 46 in Figure 2. 
Interposed between each pair of faces 63 

25 and 66 there is a block of resilient poly- 
urethane material 69 which had been com- 
pressed between the faces 63 and 66 so 
that it is substantially solid in directions 
perpendicular to said faces thus positively 

30 locating the tubular assembly 60 and the 
shaft 64 relative to one another in direc- 
tions parallel to the longitudinal axis of the 
shaft 64 i.e. parallel to the rotary axis 26 
of the rear road wheel. The block of mate- 

35 rial 69 has a plurality of radially directed 
holes 70 therein. It is known that when a 
resilient material is compressed strong in 
one direction the capacity of the material 
to resist shear stresses in a perpendicular 

40 direction is reduced. Thus the blodcs 69 
have the property of limiting virtually 
positively the endwise movement of the 
shaft 64 relative to the mountun^ sleeve 61 
while allowing relative movement of the 

45 shaft 64 withm the sleeve 61 in radial 
directions. The lesulting structure therefore 
functions substantially as does the struc- 
ture of the mounting 31. 
The moTintings 31 and 32 may be re- 

50 placed with mountings modified as de- 
scribed in relation to Figure 4 and the 
mounting 33 may be similar to the mount- 
ings 31 and 32 or it may be as described 
in relation to Figure 3 except that blocks 

55 of resilient material such as 69 take the 
place of the washers 58. 

Figure 5 illustrates a modification of a 
mounting such as 33 and, referring to that 
figure, the backbone 11 carries a bracket 

60 71 having parallel faces 72. The upper end 
of a link similar to the link 34 is indicated 
at 73 and bolted to the end of the link are 
plates 74 which carry pads 75 of nylon or 
similar material having feices 76 which are 

65 parallel to, and sligMy spaced from, the 



faces 72. 

It will be seen that the mounting ol 
Figure 5 craitrols movement of the power 
unit in directions parallel to the axis 26 
without restraining movement in directions 70 
perpendicular to the axis. 

Figure 6 shows a motor cycle similar to 
that of Figure 1 except that in place of the 
triangulated frame 10 there is a sheet 
metal frame indicated generally at 77. 75 
Thus this frame carries a front fork 78 
with the front road wheel 79 and also the 
power unit 80 which in turn carries the 
rear road wheel 81 through a pivoted fork 
82, the wheel being driven by a chain 83. 80 
The power unit 80 is mounted on the 
frame by three mountmgs 84, 85 and 86. 
The mountings 84 and 85 are of the con- 
struction described in relation to Figure 2 
and the mounting 86 is of the construction 85 
described in relation to Figure 3. A Itnik 87 
extends from the mounting 86 and is rigi- 
dly secured to the power unit 80. 

The frame is generally of box con- 
struction, having an upper part 88, side 90 
plates 89 and front and rear plates 90 and 
91. It will thus be seen that the frame is 
substantiaHy in the form of a box giRler 
and the link 87 passes into the box girder 
frame and is secured to a bracket 92 95 
provided thereb. Since the frame is of box 
girder construction, the points at which the 
mountings 84. 85 and 86 are secured are 
rigidly interconnected and therefore cannot 
move relative to one another even in ex- 100 
treme stress so that even with a very high 
speed racmg motor cycle the attachment 
poui^flf flie mountings 84, 85 and 86 to 
the frame do not move relaQve to one 
anoflier under stress and thus the handling 105 
of the motor cycle is improved, 

Wc have found that by positively limit- 
ing the movement of the power unit re- 
lative to the frame in directions parallel to 
the axis 26 at all three mountings, very ad- 110 
■rantageous results are obtained and that 
these results arc improved further where, 
as is iHcferred, the mountings are located 
on a triangulated tubular frame as de- 
scribed in Figure I or a box section sheet US 
metal frame as described in relation to 
Figure 5 and the mountings are prevented 
from moving relative to one another under 
the extreme stresses which occur during 
the operation of high speed racing motor 120 
cycles. 

Another, but less preferred, form of re- 
silient mounting is shown in Figure 7. Ths 
mounting comprises a first element 100 
which is arranged to be secured to the 125 
frame of the motor cycle and a second 
element 101 to be secured to the power 
unit The element 100 is of substantially 
U-shape and has a pair of inwardly 
directed faces one of which is shown at 130 



6 



] 356 106 



102 and a pair of outwardly directed faces 
one of which is shown at 103. The elemeat 
101 is of generally E-shape and has three 
lugs 104. 105, and 106. The lug 105 is re- 
5 oeived within the lunbs of the bracfcet 100 
and has oppositely diiected faces. Between 
each face of the lug 105 and one of the 
faces 102 there is received a disc like mass 
of resilient material 107. These masses are 

10 bonded to the faces 102 and the faces of 
tlic lug 105 and are preloaded in a direc- 
tion along the line 108. In a similar man- 
ner, between each outwardly diiected sur^ 
face 103 of the U-shaped element 100 and 

15 the inwardly directed faces of the lugs 104 
and 106 there are inserted disc lite masses 
of resilient material 109 and 110 re- 
spectively. These masses are bonded to the 
feces between which they are interposed. 

20 The resilient material may, for example, be 
rubber or polyurethane. 

Each mass of resilient material 107,. 109 
and no is arranged so that its compliance 
in directions along the line 108 is less than 

25 the compliance in directions cerpendicular 
to the line 108. The line 108 is arranged to 
be parallel to the rotary axis of the driven 
wheel. 

Mountings such as shown in Fisure 7 
30 may be arranged at all the mounting'points 
or at two mounting points with a guide 
■ such as shown in Figure 3 or Figure 5 at 
the other mounting point. If desired, a 
mounting such as shown in Figure 7 may 
35 take the place of one o£ the mountings of 
the form shown in Figures 2 and 4. 

The invention has been specifically de- 
scribed in relation to motor cycles but it 
may also be applied to other two wheeled 
•40 steerable vehicles and the engine mounting 
systems described could also be applied to 
snowmobiles in which case the driven 
wheel 25 would drive the track of the 
snowmobile. 
45 WHAT WE CLAIM IS: — 

1. A vehicle comprismg: a frame; a 
ower unit movably mounted on the frame 
ut having a neutral poshion relative 
thereto; a fork pivotally mounted on the 
5Q power unit; a driving wheel rotatably 
mounted in the fork; a driving loop in- 
terconnecting the driving wheel and the 
power unit; and thi-ee mountings between 
the power unit and the frame; the mount- 
55 mgs being located respectively at the apices 
of a triangle lying in a plane perpendicular 
to the axis of rotation of the drivmg wheel, 
each of the mountings comprising a first 
rigid mounUng element fixed to the "power 
60 unit and a second rigid mounting element 
fixed to the frame, each element providing 
two oppositely directed faces, the faces of 
the elements of each moundng being ar- 
ranged in two ifairs, oaxdh pair comprishig 
65 one fece from each dement with the faces 



of each pair facing one another, and a 
mass of resilient material tateiposed be- 
tween and secured to each pair of faces; 
the mountings controlling movement of the 
power unit relative to the frame so that 70 
the permitted amplitude of such movement 
in first directions radial to the axis is a 
number of times greater than the permitted 
amplitude of such, movement in second 
directions parallel to said axis. 75- 

2. A vehicle according to Qaim 1 
wherein the resilient material which is in- 
terposed between the faces is arranged so 
that the material is in shear during relative 
movements between the power unit and the 80 
frame in said first directions but is in com- 
pression during relative movement in said 
second directions. 

3. A vehicle according to Claim 1 or 
Claim 2 wherein each mounting comprises 85. 
several pairs of faces with a mass of re- 
silient material between and secured to the 
faces of each pair of adjacent faces. 

4. A vehicle according to any preceding 
claim wherein each mass is pre-loaded so 90 
as to be compressed in said second direc- 
tions. 

5. A vehicle comprising: a frame; a 
power unit movably mounted on the frame 
but having a neutral position relative 95 
thereto a fork pivotally mounted on the 
power unit; a driving wheel rotatably 
mounted in the fork; a driving loop in- 
terconnecting the driving wheel and the 
power unit and three mountings between 100 
the power unit and the frame the mount- 
ings bemg located respectively at the apices 

of a triangle lying in a plane perpendicular 
to the axis of rotation of the driving wheel, 
each of the mountings comprising & first 105 
n^d mounting element in the form of a 
tubular assembly having oppositely 
directed faces at the ends thereof and fhted 
to one of the power units and the frame, a 
second rigid mounting element in the form 110 
of a shaft passmg through said tubular as- 
sembly and carrying abutment plate at the 
ends thereof, which plates provide op- 
positely directed faces, fixed to the other 
of the power unit and the frame, the faces 115 
of the elements of each mounting being ar- 
rai^ed in two paurs, each pair compriang 
one face from each element with the faces 
of each pah: facing one another, and a 
thrust member of bearing material in- 120 
terposed between each pair of faces, each 
mountings uicluding a mass of resilient 
material m the form of bush means within 
the tubular assembly and surrounding the 
shaft; the mountings controlling movement 125 
<H the power unit relative to the frame so 
that ' the prmitted amplitude of such 
movement m first directions radial to the 
axis is controlled by deformation of the re- - 
Hlient material and is a number of times 130 
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greater than the permitted amplitude of 
siicli movement in second directions paral- 
lel to said axis which latter amplitude is 
controlled by said bearing material. 
5 6. A vehicle comprising: a frame; a 
power unit movably mounted on the frame 
but having a neutral position relative 
thereto a fork pivotally mounted on the 
power unit; a driving wheel rotatably 

10 mounted in the fork; a driving loop in- 
terconnecting the driving wheel and the 
power unit; and three mountings between 
the power unit and the frame; Sie mount- 
ings being located respectively at the apices 

15 of a triangle lying in a plane perpendicular 
to the axis of rotation of the driving wheel, 
each of the mountings comprising a Bist 
rigid mounting element fixed to the power 
unit and a second rigid mounting element 

20 fixed to the frame; each element of one of 
the mountings providing two' oppositely 
directed faces, the faces of the elements of 
such mounting bemg arranged in two pairs, 
each pair comprising one face from each 

25 element with the faces of each pair facing 
one another, and a thrust member of bear- 
ing material interposed between each pair 
of faces each mounting of the other two 
mountings including a mass of resilient 

30 material interposed between the elements, 
the mountings controlling movement of the 
power unit relative to the frame so that 
the permitted amplitude of such movement 
m first directions radial to the axis is con- 

35 trolled by deformation of the resilient 
materia] and is a number of times greater 
than the permitted amplitude of" such 
movement in second directions parallel to 
said axis which latter amplitude is at least 

40 partly controlled by said bearing material. 
7. A vehicle according to Claim 6 
wherein at least one of said other two 
mountings comprises a first element in the 
form of a tubular assembly; a second 

■45 element in the form of a shaft passing 
through said tubular assembly and a mass 
of resilient material in the form of bush 
means within the tubular assembly and 
surrounding the shaft. 

30 8. A vehicle according to Claim 6 or 
Claim 7 wherein each element of said 
other two mountings provides two op- 
positely directed faces, the faces of the 
elements of each said other mounting being 

55 arranged in two pairs, each pair comprising 
one face from each element with the faces 
of each pair facing one another, and a 
thrust member of bearing material in- 
terposed between each pair of faces. 

<)0 9. A vehicle according to any of Claims 
6 to 8 wherein said one mounting com- 
prises a first element in the form of a 
tubular assembly having said oppositely 
directed faces of tiie first element at the 

•.65 ends thereof; and a second element in the 



form of a shaft passing through said tubular 
assembly and carrying abutment plates to 
the ends thereof, which plates provide the 
oppositely directed faces of the second 
element 70 

10. A vehicle according to any of 
Claims 6 to 8 wherein the elements of the 
one mounting are both of U-shape, the 
limbs of the U of one element being paral- 
lel to the limbs of the U of the other 75 
element, said limbs providmg the faces of 
the elements between which the bearing 
material is interposed. 

11. A vehicle according to any of 
Qaims 5 to 10 wherein each of at least 80 
some of said thrust members is received 
with clearance between the faces of a pair 

of faces. 

12. A vehicle according to any of 
Claims 5 to II wherein each of at least 85 
some of said thrust members comprises a 
block of resilient material compressed be- 
tween the faces of a pair of faces in a 
direction parallel to the longitudinal axis ol^ 
the tubular assembly, gQ 

J 3. A vehicle according to any of 
Claims 6 and 7 to 12 when linked with 
Claim 6 wherein at least one of said other 
two mountings comprises a mass of re- 
silient material interposed between and 95 
bonded to oppositely directed faces of the 
mounting elements. 

14. A vehicle comprising a frame: a 
power unit movably mounted on the frame 

but having a neutral position relative 100 " 
thereto; a fork pivotally mounted on the 
power unit; a driving wheel rotatably 
mounted in the fork, a driving loop in- 
terconnecting the driving wheel and the 
power unit and three mountings between 105 
the power unit and the frame the mount- 
mgs bemg located respectively at the apices 
of a triangle lying in a plane perpendicular 
to the axis of rotation of the driving wheel 
and being arranged, at parts of the frame !10 
which are ngidly interconnected as herein- 
before defined, the mountings controllini; 
movement of the power unit relative to the 
frame so that the permitted amplitude of 
such njovement m first direcaons radial to 115 
the axis is a number of times greater than 
the permitted amplitude of such movement 
m second directions parallel to said axis. 

15. A vehicle according to Claim 14 
wherein two of the mountings are located 120 
adjacent opposite ends of a rigid frame 
backbone or of an upper part of the frame 
and a lint depends from one of these 
mountraes to the lower part of the power 
unit to which the link is rigidly attached. 125 

16. A vehicle aocordine to Claim 14 or 
Claim 15 wherein the vehicle comprises a 
frame including a straight tubular back- 
bone havmg front and rear ends, first and 
second transversely-extending rigid attach- 130 



meat means secured to the backbone ad- 
jacent its rear end aad intermediate its 
ends respectively, said means projecting on 
both sides of the backbone, a first pair of 
5 spaced-apart substantially parallel tubes 
extending generally downwardly from and 
secured to, said first attacluneat means and 
a second pair of spaccd-apart substantially 
parallel tiibes inclined relative to tlie back- 

10 bone and extending rearwardly from and 
secured to, said second attachment means, 
the tubes of each pair being arranged one 
on either side of the backbone, the tubes 
lying to one side of the backbone being 

15 joined and the tubes lymg to the other side 
of the backbone being joined, all said 
tubes being straight between their junctions 
and the attachment means, one element of 
each of said two mountings being secured 
to the backbone, and one element of the 
third mounting being secured to the frame 
adjacent to tihe tube junctions. 

17. A vehicle according to aaim 14 oi 
Claim 15 wherein the vehicle comprises a 

25 rigid sheet metal frame and one element of 
each of the mountings is secured to a dif- 
ferent part of the fiame, which parts are 

Pttofed for 



rigidly interconnected by the frame. 

18. A motor cycle substantially as 
hereinbefore described with reference to 30 
and as shown in Figure 1 of the accom- 
panymg drawings, the mountings for the 
power unit being of the form substantially 

as hereinbefore described wifli reference to 
and as shown in any one of Figures 2 to 5 35 
and 7 of the accompanying drawings. 

19. A motor cycle substantially as 
hereinbefore described with reference to 
and as shown in Figure 6 of the accom- 
panying drawings, the mountings for the 40 
power unit being of the form substantially 

as hereinbefore described with reference to 
and as shown in any one of Figures 2 to 5 
and 7 of the accompanying drawmgs. 
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